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Outline

• Background: Multi-scale and multi-physics problems

– Mathematical challenges

•Model reduction for parameterized
evolution equations

– Reduced basis methods for linear problems
– Adaptive basis enrichment
– Generalization to non-linear problems

• Current work and outlook
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Multi-Scale- and Multi-Physics Problems

Example: PEM fuel cells

Pore Cell Stack System

[BMBF-Project PEMDesign: Fraunhofer ITWM and Fraunhofer ISE]
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Multi-Scale- and Multi-Physics Problems

Example: PEM fuel cells
Porous layers: • Two phase flow with phase transition

• Species transport with reaction
for O2, H2, H2O

• Potential flow for electrons
• Energy balance

Membrane: • Two phase water transport
• Potential flow for protons
• Energy balance

Gas channels: • flow, species transport and energy balance

Bipolar plates: • electron flow and energy balance

Coupling through interface conditions
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Multi-Scale- and Multi-Physics Problems

Example: Hydrological Modeling

[BMBF-Project AdaptHydroMod: Bronstert et al., Potsdam]




